1 THERMALLY ENHANCED THI N PLASTI C PACKAGE AND MEJHOD OF FABRI CATI ON
BACKGROUND OF THE | NVENTI ON FI ELD OF THE I NVENTION This invention rel ates
to a thin plastic encapsul ated sem conduct or package and to a met hod of
fabrication thereof. BRI EF DESCRI PTION OF THE PRIOR ART In the fabrication
of sem conductor devices, a sem conductor chip is generally secured to a
nmetallic carrier which is part of a lead frane. Wres are bonded between
pads on the sem conductor chip and the lead frane | eads. The chip, wres
and part of the lead frane | eads are then encapsul ated, generally in-
plastic, generally by a nolding process, wjth the |eads extending

external |y of the encapsul anyegii. i EiHaNCEDATRARKBARSPEYi Ng a thi ckness

which is determ ned by the § G TN aob. of FhsrteAaténc carrier and
the chip thereon, the distance fromthe top of the chip to the top of the

| oop of the wires including a small margin for errors and any additi onal

t hi ckness due.to the encapsulant. Wth the continued mniaturization of

el ectroni ¢ dey) . GES s 1 as, for-exanple, |lap top conputers, cellular

t el ephones and tHe ITRE TS ese®f- al that the sem conductor packages be
made thi nner #aH bR gk SdrroNe obvious ways of achieving this goal are
not al ways avallable and/or do not provide the anount of

This invention relates to a thin plastic encapsulated

semiconductor package and to a method of fabrication thereof.

In the fabrication of semiconductor devices, a semiconductor
chip is generally secured to a metallic carrier which is part of a
lead frame. Wires are bonded between pads on the semiconductor
"chip and the lead frame leads. The chip, wires and part of the
lead frame leads are then encapsulated, generally in plastic,
generally by a molding process, with the leads extending externally
cf the encapsulant .' The result is a package having a thickness
which is determined by the thickness of each of the metallic
carrier and the chip thereon, the distance from tgémtop of the chip
to the top of the loop of the wires including a small margin for
errors and any additional thickness due to the encapsulant.

With the continued miniaturiéation of electronic devices, such
as, for example, lap top computers, cellular telephones and the
like, it is. essential that the semiconductor packages be ma.;ie
thinner than in the past. The obvious ways of achieving this goal

are not always available and/or do not provide the amount of -
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2 package wi dth reduction required. Wiile the netallic carrier can be '
reduced’ in thickness, such:reduction makes the carrier difficult to handle,
so this approach is not generally available. The sanme probl em exi sts when
maki ng the semi conductor chip thinner. For exanple, silicon, which is the
nmost wi dely used sem conductor material used for sem conductor device
fabrication, is very brittle and often will break during processing if too
thin. To thin the silicon, generally, the rear surface of the silicon chip
i s back ground after processing and befoe encapsul ati on, however, this
backgrinding is generally limted to ne | ess than about a 10 to 12 m|l

silicon thigdeRass Widti vaiaGiiRdnbE&pliage. OWhile aenmetaliix: walskbex gbni cat ed
devi ce which nust still undergo packagi ng and, possi bl th 0G¢essi ng
steps. Fur therediredgin Kedqigesm s sirlere Wﬁﬁ%&“t%@%%?tcéﬁgﬁﬁgéﬁgﬁ“gg i

le risk

of wafer brgakagse,Tls Qﬁ‘%k%rﬁ Q.ssﬁé‘tpfg%h sfallyCavilianide Rheldsa@ Of

I ntroduci ng contam nants 1 nt-o the wafer bri-cati on environnent which can
cause def ecpeokilemt &xcisteywhas wbleimg thabsentoopductar chimethinpepwn Roxat *

ven vory s TR, FRURR: oPaioes e she” Bref B el Anli a7 COouse

er can cause
probl ens i f phétal Aiddd Horisdi@¥biictab Ge¢ide Habsiltabias, 1& Qb.rxemurptna short
circuits, in view of the dinensions of the conponents being fabricated.

Wre | oopi ngndrefiten wHdkhyeak) dnpipgpoesansingclf fopotim.i nTe ubB e as a
part of {ne JupEUistT Yeflafi}, 'the il héSeata bE Ol Sh Lo UhES AABKERC

t hi ckness an

ground after processing and before encapsulation, however, -this
backgrinding is generally limited to no less than about a io to 12
mil silicon thickness to minimize breakage of a now mé;:‘e valuable
fabricated device which must still undergo packngin; and possib_ly
other processing steps. Further backgrinding has been found to
result in unacceptable risk of wafer breakage. The backgrinding
step also presents the problem of introducing contaminants into the
wafer fabrication enviromment - whidh*can cause defects in the
devices being fabricated. It is well known that semiconductor
davhmasnmstixafdbmkmbaiin.atnuy'cLau;auunmmerelnmauweeNen
“ﬁhmy:nmll:mrthﬂesiniEnniidzzséiuLQQnsinAH@meUa:cantumwe
. praoblems if ‘they-lafd ‘on a-deviee being fahricatedu such as. for.
example. _short _circuits, 1n_,view of ..the dimensions of -the
cﬁmponents being fhbricaceﬁ. «1:e _looping and/or packaging may
POSSthY be improved in the future as a part of the industry effort

to minimize semiconductor device pa.cka.ge thickness and these

processing steps are not considered herein.



processing steps are not considered herein. 3 SUMVARY OF THE | NVENTI ON
In accordance with the present invention, the above described problemis ' **
m nim zed and there is provided a sem conductor device package which i S

t hinner than conparabl e packages of the prior art, yet retains the
benieficial properties resulting froma relatively thick chip and a relative
thick lead frame. Briefly, this is acconplished by elimnating the netallic
carrier fromthe back side of the chip and disposing the lead frame within
a volume having an upper surface which in8ludes the conmponent containing
surface of the chip and a | ower surface which includes the surface of the
chi p opposing the conponent containing surface. The above is acconplished
by providing a tool for positioning a lead frame relative to a
senlconductﬂnm’a L “Lﬂv**no frame spaced fromthe chip. A

1 ' Or T ace contai ning el ectronic conponents

sem conduct Of i
t her eon and hawmgam:othndmem bne@rdsd:mcinmmmhetwha&assxﬁedce

substantlall ess,than_the length and w dth -di nensi f the.ch
di sposed onP eP‘ofﬁ “% prd, there; ig; prnydded 4, 8 F‘H&"Fgﬁ?"%ag?ﬁa base
portion andph@léﬂﬁ wﬁi‘ﬂcﬁ“@ @ﬂiﬁxfe@@ﬂaﬂ%o%ﬁ@aﬂi‘l@d&d&g@@@fsﬁﬁpﬁﬂ&m t he chip,

the thickness dinension of the lead frame fromthe base portion to the
yet retai.ng the beneficlal properties resulting from a relatively

thick chip and a relatively thick lead frame.

Briefly, this is accomplished by eliminating the metallic
carrier from the back _side of the chip and disposing the lead frame
within a volume having an upper surface which includes the
component containing surface of the chip and a lower Stirface which
includes the surface of the chip opposing the component containing
surface. _

. The above is a.ccomplished.by providing a tool for pési.tioni.ng
a lead frame relative to a semiconductor chip with the lead frame
Spé;ée;i from the chip. A semic-onductor chip having a surface
containing electronic components thereon and having a thickness in
a direction .normal to that, surface substantially less than the

length and width dimension of the chip is disposed on the tool. A
lead frame is disposed on the— tool having a base pcrt:ion arid leads
extending from the base ;nmtion and spaced f:um the chip, the o

thickness dimension of the lead frame from the base portion to the
leads being no greater than the thickness of the chip. Wires are
bonded between thg leads and the chip: finally the chip, wires and
a portion of the lead frame are encapsulatéd.~ The lead frame is |

disposed on the tool within a volume having the chip surface as one



| eads being no greater than the thickness of the chip. Wres are bonded
between the | eads and the chip; finally the chip, wires and a portion of
the | ead franme are encapsul ated. The lead franme is disposed on the tool

wi thin a volume having the chip surface as one surface thereof and the
surface of the chip opposing the one surface as an opposi ng surface
thereof. The wires are sufficiently rigid to prevent novenent of the |ead
frame out of the volune. FIGURE 1 is a schematic diagram of a 0.5
mm thick sem conductor device and packaget fabricated using prior art |
fabrication techniques; FIGURE 2 is a schematic diagramof a 0.5 mmthick
sem conduct or devi ce and package fabricated in accordance with the present
invention; JakEMRE dikrkst daddPenél @MrBiced d00thef WhipSephdkiagCehdasse W th the
present invention with a lead frame strip disposed thereon; and FI GURE 3b
is a view tAREPCHPSAR PPROSARY SuUBfACSHthaTepf cURRe sdres arg qufSigleptloN OF THE
PREFERREND EMBENL MeNT hﬁ%’mgtrgg (:?Q 18alS prelefdl ﬂ_{t I}gg d Go .conduct or

devi ce packages aré prese ei'ng tabricated, esired to fabricate

FIGURE 1 is a schematic diagram of a 0.5 mm thick
semiconductor device and package fabricated using prior art
fabrication techniques; | ,

_ FIGURE -2 is a schematic diagram of a 0.5 rm thick
semiconductor device and package fabricated in accordan‘ce with the
present _i.nvention: ' )

FIGURE 3a is a top view of a tool for use in accordance with
the present invention with a lead frame strip disposed thereon; and

FIGURE 3b is a view taken along the line 3b-3b of FIGURE 3a.
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such packages having a thickness of about 0.5 mMm (20 m|s). A schematic
exanpl e of such a 0.5 nmm package which can be fabricated by prior art
techniques is shown in FIGURE 1. The package includes a silicon wafer 1

whi ch has been ground back to -6 nmils. Wafers with such di ®ensions are very
difficult to provide when they al so have dianeters of 6, 8 or 12 inches,
the sizes of economcally viable wafers in the present state of the art.
The lead frame 3 is generally copper with or without additional plating
(Ni, Pd, etc.) and is reduced to a thickn&ss of 3 to 4 nils. The wire 5,

whi ch can be gold, copper, alum num etc. is |ooped and requires 4 to 5
mls |loop height. This | eaves only about 3 mls of plastic 7 under the chip
and above the top of the wire | oop. Problems wth such a package arise not
only fromthe thin wafer and | ead frame as di scussed above in addition, the
plastic 7 will exert I|ttIe force to hold t he package together and there

W | be i nsuRPRSCRLE 3-Q5 RN ERREEREED FHRERIEENS  heat dissipation). In

regi ons where thﬁ‘mhj?‘i o7 BHE (46 ﬁl@g ehdbk RAls01d ol BlcREr NGedllcaS! | C
under the copper and -stresses w e -aggr avat ed. I's therefore apparent

t hat an enbogackages @ﬁretm\esegmer beingntsbricated, nitFlisLdaEmed to febricareabl e

comrercial a oach to i sem conduGt or pa a hi ckness
of about 0.5 ﬁ%ﬁ?éﬁﬁ%‘? ttg"?lﬁ'@ Brgg ‘ﬁ?" 8 gs"l‘"gt@g quﬂe a?’t
Accordingly, aﬂaﬁlnteraawwozma&b 5 Som package which can be fabricated

by prior art t:echniques is shown in FIGURE 1. The package includes

a silicon wafer 1 which has been ground back to 6 mils. wWafers
with such dimensions are very difficult to provide when they also
have diameters of &, 8 or 12 inches, the sizes of economically
viable wafe_rs_ in the present state of the art. 'l‘he leaii frame 3 is
generally copper with or without additional plating (Ni, Pd, etc.)
and is reduéec_i to a thickness of 3 to 4 mils. The wire 5, which
can be goit;. copper, aluminum, etc. is looped and requires 4 to 5
wmils loop héighﬁ. This leaves oﬁiy 'about 3 mils of plastic 7 under
r.he chip and above t:he t:op of the Wire loop Problems with such a
packmge aiise not cnly fnmm the thin’ wafer and lead frame as
discussed.dbume.Jmu . in addition. the plastic 7 will exert little
fo::ce to hold che package together and there will be insufficient
:heml perfo::manee (i.e, heat d:l.ssi.patlon) . In regions where the
1ead frame is under the -pnd 9 there may be no plastic undexr the
copper and stresses will be aggraeated. It is therefore apparent
_that an embodiment of the type demonstrated in FIGURE 1 is not a
viable commercial approach to providing a semiconductor package

having a thickness of about 0.5 mm in accordance with the present



required. Referring nowto FIGURE 2, there is shown a sem conductor package
I n accordance with the present invention. The package includes a chip 21
havi-ng a thickness di mension of about 11 mils, the same as is generally
used in sem conductor device fabrication, thereby m ni m zing the probl ens
of -having a thinner wafer as discussed her ei nabove. Al so, the step of
backgrinding to reach a thickness of 6 mls is elimnated, thereby saving

the cost of this step and mi ni m zing processing contamnation as di scussed
above. The availability of the additional gsilicon, when the chip is
silicon, provides a heat spreader/ heat sink reduci ng the cost of the

Ieadframe a Ntk n he The back
si de of thegg g’i cgh %glat tq%egé%ir ace 0 q*ne pa%age%gherehby provi di ng
di rect cont a-euui:mdaddl tional outside heat sinking. The |eadframe 23 has no

chip paid and can li€ entirely within the thickness dinmension of the chip,
t hereby all ow ng conventional netal thicknesses to.-be used. The lead frane

23 can be supporiéiérbing "MokOek SFIGURE 2} Neer el ABOhéwl W | fiGnicbiadaeBdi Ny
operation as is discussed hereinbel ow. Bonding is traditional [owloo

bondi ng wi t Packeas iy accaydanss with ﬁaessggsm dpeentiiop . 21 Thadpeckage hgl ght
g{)éghﬁgﬂff?&g ﬁp géié‘% ?%?%%%% ng 1s si rr#?%rgsg& gﬁéﬁﬁ%&ﬁé‘?e tficult
than in the the same as is generally used 1n semiconductor device fabrication,
thereby minimizing the problems of having a tl.xiliner wafer as
discussed hereinabove. Also, the stﬁep Sf backgrinding to reach a
thickness of 6 mils is 'elimi_nated. thereby saving the cost of this

step and minimizing processing contamination as di.s.cufsed above,

The availability of the additional silicon, when the chip is
gilicon, provides a heat spreadér/he&t sink, reducing the cost of

the leadframe and eliminating the cpst:lt;,iﬁe of a die attach
operation. The back side of the chip 21 can be at the surface of

the package, thereby providing direct contact to additiona.i outside

best sinking. T . o

The leadframe 23 has'no chip pad aud cax_:. 1:I.e. entirely within

-.13.

the thickness dimension of t:he chi.p}.‘ thereby allowing conventional
metal thi.cknesses to be used. 'rhe lead; frame 23 can ‘be supported "
'blocks" or ot:her supporl:s during the bond:lnq operat:ion as is
discussed hereinbelow. ' _
Bonding is traditional low-lodp bonding wit:h.the lead frame 23
and pads 25 on the chip 21 and has a height or thickness of about
4 to about & mils '(as long'__a'ié pi.tdh permite). Consequently, ball

and stitch bonding is similar to and no more difficult than in the



7 prior art. Another preferred type of bonding is ribbon-bonding (A, Cu),
resulting in high strength and robustness. Ball pitch nay be |over than 4
mls and approach 2 mils. If Cu wire is used for bonding, it can be
selected thin (for extra small balls) or thick (1.2 to 1.5 mls) in order
to reduce resistance and inductance. At any rate, the stiffness of Cu wll
add robustness to the package. The ball size can still be maintained snmall
by appropriate flane-off. The property required of the wire 27 is that it
be sufficiently rigid to maintain the |ead 4rame and the chip substantially
in the sane relationship after wire bonding as it was before w re bondi ng,
nanely ool PeloR0agesesthly drlediiGas iR e Enaing” 185 HboROGARIHL 2! | OF
then takes place in sta rranner To Tabricate a sem conductor device in
accor dance wWah Fhlac preegbﬂtnm bv drighostrengtin andl eolantaes. FBQRESt:ah and 3b,

a tool 41is eV|n str 43 of, | ead franes 4 t ool
havi ng an i n ; ioca Bof (5 ofIffegﬂHﬁIréag‘ and a

pair of upwatei M&lﬂ;ﬂdlmgciﬂ nﬁeaaxé&%easaaq e 2kl &RAN b&ﬁbf bgme and
designed to en gage holes 51 in the strip 45 to properly align strip and

each | ead fr5ion{te ot:S Twelsond@ntonﬂaru soof redugk| mﬁmen and| ati ve
to the thi ckfg@iedho®Ns ely being
sufficient to rettal n thke{e(r:]ﬁﬂ{) %%ergllmngﬂi %n%i% Qh }ong# ek,

e wre r i cation
step and nai ke athe wpackigead Thamali chmcaﬁesamcbamdarﬁaasmmw he

chi The
P- appropriate flame-off. The p:cope_rty required of the wire 27 is

that it be sufficiently rigid 'i:d_ maintain the lead frame and the
chip substantially in the same relatioﬁship after wire bonding as

it was before wire bonding namely both being essentially in the

same plane. Plast:ic encapsulation then takes place in standard

manner.

To fabricate a semiconductor device in accordance with the
present invention, with réference to FEI:GURES 3a and 3b, a tool 41
is provided for receiving strip 43 of lead frames 45, the tool

havi.ng an indent 47 locat:ed at the center porti.on of each lead
. PRI
frame and a pair of upwardl" extenﬁing fingers 49 associated with

-'.57-.

each lead frame and designegl.\to en?fge holes 51 in the stxip 45 to
e 1 g" v fl,- i }.‘E'
properly align strip%_ea hgf lead £r * -4 én&tﬁe tool. The indent

47 is of small dimension 4 ﬁ.

,,n-‘-. Lo o & '
chip, the amount of lndent: metely be?.ng sufficient: to retain the

chip therein through the wire bondiug fabrﬁ.cat:.{on step and maintain
the lead frame within the thi.ckness dimension of the chip. The
chip 21 is placed in the indent i1 ‘and wires 27 are then bonded in

a manner as described above, by wire ball bonding, or, preferably,



chip 21 is placed in the indent 47 and wires 27 are then bonded in a manner
as descri bed above, by wire ball bonding, or, preferably, 8 by ribbon
bonding techni ques, between the |eads 23 of the |l ead frames 45 and bond
pads 25 on the chip 21. The wires are sufficiently rigid to maintain the
pl anarity between the chip 21 and the |lead franme | eads 23, which planarity
is provided by the tool 41. The rigidity of the wires is enhanced by ribbon
bondi ng and/or by tailoring of the wire conposition for the anmount of
rigidity required. The devices can then be severed al ong the region 53
between | ead franes and then encapsulate®dwith plastic 29 or the entire
strip can be removed fromthe tool 41 with all of the devices being

si mul t aneousl y encapsul ated. The strip.edge portions 31 are then renoved
and t he | eadw ohibbde Hoedbhg‘ rmnbnmscubthaénnt-hﬁes‘@aﬂy 23mef Fdwt lead
necessary, t rovide e soqml ere devi ul t hi n_package
whi ch can betotﬁﬁﬁn 9 tﬁmé ?ﬁ%tg %ér'ss Bof ‘i;et S %Ia"tre alagn) a thick

chip and a t&uﬂtkcimdyffﬁm tb Wiﬁbgﬁ:ptﬁilﬂmgriﬁﬁbb%n tthe odhipuzh
structure. Thou

h t he invention_has been descri bed W|th respect to a
specific prifceadleath Farme deafn o whichpipnaeity o?ﬁ?gég‘& %&P‘Pl cations
}chlelre:‘ md!t ﬁ%@%ﬂn#gﬁfﬁgﬁ fﬂq?i?ﬂtgfg%éen ed cFal ns be I nt g%le’%j as broadly
as possi bl e amdfprelwyotailnripgi of the wize composition for the amount of

rigidicy reqx_x_i.red. The devices ca_n then be severed along the

region 53 between lead frames and then encapsulated with plastic 29

or the entire strip can be removed from the tool 41 with all of. the

devices being simultaneously encapsulated The strip edge portions

31 are then removed and the leads of the lead frame are cut, if

necessary, and bent, if necessary, to provide the coﬁ\pfebed device.

The result is a thin paclgage which can be provided with a thickness

of 0.5 m. yet still xetain a. t:hi.ek chip and a thick 1ea.d frame,

thexreby providing t_he benefits of such structure.

has ‘been described with :especb to &

specific prefer:ed embo,dimen

ey
Lam

. Ehexeot, wany variations and
I.“ & i!u @ in?..‘-:"-)'- «&

ate].y beeome apparent: t:o those skilled in
the art. It is therefo;e the intention that the appended claims be
mtemreted as broadly as poss:lble i.n view of the prior art to

include all such variations a.nd modi.fi.ca.l:ions.

modifications will in



I nclude all such variations and nodifications. 1. A sem conductor
package which conprises: (a) a sem conductor chip having a surface

cont airni ng el ectroni c conponents thereon and an opposi ng surface, the

t hi ckness of said chip in a direction normal to said surfaces being
substantially |l ess than the length and wi dth di nensions thereof; (b) a | ead
frame having a base portion and | eads extending from said base portion,
said | ead franme being spaced fromsaid chip, the thickness dinension of
said lead frane fromsaid base portion togsaid | eads being no greater than
said thickness of said chip; (c) wires bonded between said | eads and said
chip; and (d) an encapsul ant encapsulating said chip, said wires and a

portion of sgisgusead frane. 2. The package of claim 1l wherein said |ead
frame is disposed within a volune containing said chip and containing said

surfaces in the dppbgedcaiprinrpaghagecgichscomprdsesickage of claim 2
wherein said w rgg,arg é&u&&%&y Joreen] dh&@i.%r EYENEu FANE TEneRimiggl d | ead
frame out or said volunme during fabrication of said package.
' electronic components thereon and an opposing surface, the
thickness of said chip in a direction normal to said surfaces being
substantially less than the length and width dimensions thereof; .
(b} a lead frame having a base portion and.leads extending
from said base portion, said lead frame being spaced f'rom' said
chip, the thickness dimension of .said lead frame from said base
portion to said leads being no greater than said thickness of said
chip; ' . -
(c) wires bonded between said leads and said chip; and

(d) an encapsulant encapsulating said chip, said wires and a’
portion of said lead frame.

'2, The package of claim 1 wherein said lead frame is disposed
within a volume containing.said chip and containimy said surfaces
in the opposing surfaces thereof.

3. The package of claim 2 wherein said wirés are sufficiently
rigid to prevent movement of said lead frame out .or said ‘wolume

during fabrication of sald package.

mllllj 0 TR



10 4. A partially fabricated sem conductor device which conprises (a) a
sem conduct or chip having a surface containing el ectronic conponents

t hereon and an opposing surface, the thickness of said chip in a direction
norfral to said surfaces being substantially |less than the |Iength and w dth
di rensions thereof; and (b) a |lead frane having a base portion and | eads
extending fromsaid base portion, said |l ead frane bei ng spaced fromsaid
chip, the thickness dinmension of said |ead frame from said base portion to
sai d | eads being no greater than said thigkpess of said chip. 5. The
package of claim4 wherein said lead frane is disposed within a vol une
containing said chip and containing said surfaces in the opposing surfaces

thereof. 6. TheddevAcepmftisllyi mesbrivated n sayidonpfiuckor o dewieef | ly rigid
to prevent nnvzggnt of said lead frame out of said volume during
fabri cati on®OTPEEPH* devi ce. 7. A nethod of fabricating a sem conductor

package which co@lyri&esehbeon@hetsc Okhig a)hapinyi i nguetdceo| cémtraipbsg t i oni ng
a lead frane relative to a sem conductor chip. mnth inld Ie%d fragﬁespaced
from sai d cleipetronic components thereon and an opposing

thickness of said chip in a direction normal to sai.d surfaces being
substantially less than the length and width dimensions thereof;

: {b) a lead frame having a base portion and leads extending
from said base portion, =said lead frame being spaced from. -sald
chip, the thickness dimension of said lead frame from said base
portion to said leads being no greater than said t:hiclm;ass of said

Y

chip.

S. The package of claim 4 wherein said lead frame is disposed
within a volume containing said chip and containing said surfaces
in the opposing surfaces thereof. |

6. The &evice of cla.i.m 5 wherein sa.id wires are suffici.ently
rigid to prevent movement of said lead frame out of sai.d ‘volume

‘adring fabrication of said device.

|



(b) disposing on said tool a sem conductor chip having a surface containing
el ectronic conponents thereon and an opposing surface, the thickness of
said chip in a direction normal to said surfaces being substantially |ess
than the length and w dth di nensions thereof; (c) disposing on said tool a
| ead frame having a base portion and | eads extending from said base
portion, said |lead frane heing spaced fromsaid chip; the thickness

di mrension of said lead frame from said base portion to said | eads being no
greater than said thickness of said chip; @d4) bonding wres between said

| eads and said chip; and (d) encapsulating said chip, said wires and a
portion of said |lead frame. 8. The nethod of claim7 wherein said | ead
frame is di sposed?onksmethodoolf Kabriicating od usemicondudtorngackige eiiphand

cont ai ni ng saj | he. ,opposi ng surfaces thereof.” 9. The net hod of
claims8 mhere+°g"p§g'ig%ﬁa\%\nﬁ§eés£§%e°eﬁ§uf ficiently rigid to prevent novenent of

said | ead frame ous) proeriifig\oitsor fdyrposdtialingcailead friamsatdlapivakage.

12 10. A nethod of fapricatin sem conduct or devi ce, whi ch cqonpr. ses the
steps of: (a)® feBif tor 63”7?{(‘}? FS Leash Ergpe, sPacRf framesaid) e to

(b) disposing on said tool a semiconductor chip having a .
surface containing electronic components thereon and an opposing
surface, the thickness of said chip in a direction normal to said

surfaces being substantially less than the length and width
dimensions thereof; X

{c) disposing on said tool a lead frame having a base portion
and leads extending from said base portion, said lead frme being
spaced from said chip, the thickness dix_x{ension of said lead frame
from said base portion to said leads being no greater than said
thickness of said chip;

(c) bonding wires between said leads and said chip; and

(q) 'encaps_ulai:ing said chip, said wires and a portion of said
lead frame. | -

8. The mer;hod of claim 7 wherein said lead frame is disposed
e o e e Lo . R
on said tool within a volume containing said <hip and containing
Bald surfaces In the opposing surfaces therdof.

9. The me_;lpd_of claim 8 wherein said wires are sufficiently

rigid to prevent movement of said lead frame out of said volume

during fabrication of ‘'said package.

[
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a sem conductor chip with said | ead frame spaced fromsaid chip; (b)

di sposing on said tool a sem conductor chip having a surface containing

el ectroni ¢ conponents thereon and an opposi ng surface, the thickness of
said chip in a direction normal to said surfaces being substantially |ess
than the | ength and wi dth di nmension‘thereof; (c) disposing on said tol a
| ead frame having a base portion and | eads extending from said base
portion, said |ead frane being spaced from said chip, the thickness

di rension of said lead frame fromsaid bage portion to said | eads being no
greater than said thickness of said chip; and (d) bonding wres between
said | eads and said chip. 11. The nethod of claim 10 wherein said | ead
frame is disposad.on setibd @fl febtivatiagval semicovductiayi Mgviee dwkishpy and
containing said surfaces in the opposing surfaces thereof. 12. The net hod

of clai m 11CHPRFIERR e BESBS 8% are suffici ently rigid to prevent novenent
of said lead fragg Qihvi@ingSaiolOfdt Bositibhing ablédmbidie péLavve eeVi Ce.
a semiconductor chip with said lead frame spaced from said chip:

. (b} disposing on said tool a semiconductor chip having a
surface containing electronic components thereon and an opposing
surface, the tﬁiclmess of said chip in a direction normal to said
gurfaces being substantially less than the length and width
dimension thereof; ‘

(c} disposing on said tool a lead frame hﬁving a base portion
and leads extending from said base §or’ti.on, said lead frame being
spaced from said chip, the thickness dimension of said lead frame
from said base portion to said leads being no greater than said
thickness of said chip; ang

{d) bonding wires between said leads and said chip.

11. The method of claim 10 wherein said 1e§d frame is disposed
on said tool within a volume containing said chip and containing .
gaid surfaces in the, ppéqsing surfaces thereof.
*  12. The method of claim 11 wherein said wires are sufficiently

rigid to prevent movement of said lead frame ocut of said volume

during fabrication of said device.
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